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Note on the Synthesis of Structures of Multiple- 103-12-3/12
Looped Control Systems Including Elements with Lag

of the investigations conducted here, it is shown, that it
is necessary and sufficient for the purpose of keeping

a control system with multiple-loops and with elements with
lag even in the case of an unlimited increase of its
amplification coefficients in a stable state, to demand,
that every separate control circuit, the amplification co-
efficient of which is in a condition to increase unlimitedly,
belongs to that class of systems, with respect to its
structure, which remain stable even in the case of an
unlimited amplification coefficrent. It is shown, that the
introduction of stabilizing arrangements at the input
guarantees an additional excitation of the type < LIRS

and the increase of the amplification coefficient
Kiox the independent course of the process in every single

circuits of the control system with multiple loope and
elements with lag. In that case, conditions ensuring the
stability of the system on an unlimited increase of the
amplification coefficient must be satisfied, of course,
aik denotes the coefficient, determining the interrelation
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of the ocontrolked quantity with index i and k Tespectivelye
2, Day be a number orm operator.

There are 4 f£1

gures, and 6 references, 6 of which are
Slavic,

SUBMITTED: February 1, 1957

AVAILABLE; Library of Congress
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AUTHOR ; \EfofSZL—!L‘l“i¥°B°°') 103-19-7-1/9
TITLE: Theory of the Structure of High-Sjpeed Autom:tic

Control Systems (Teoriya postroyeniya struktur bystrodeystvuyu-
shchikh sistem avtomaticheskogo regulirovaniya)

PERIODICAL: Avtomatika i telemekhanika, 1958, Vol 19, Nr 7,
pp- 621 - 632 (USSR)

ABSTRACT: In the references 1-3 the rules for the composition of the
structures of automatic control systems which are stahle in case
of an unlimited increasa of the amplification factor were stated.
Here the investirations on the synthesis of such structures, with
in the frame of which practically an ardbitrary rangre of the po-
sitive real frequency characteristic can be obtained, were con-
tinued. I.e. a system with an arbitrary frequency transmission
rangce can he obtained. Such systems have a high amplification
factor not only at zero fregquency but over the whole frequency
range. The stabilizing devices hereby have a transmission function
of the type u/F(p). The possibility is explained of using elements
with transmission functions u/F(p), where y is a constant, as
stabllizing elements. A& structure scheme of an automatic control

Card 1/4 system of N elements with transmission functions

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720013-1"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86- 00513R001033720013 1

‘1) 854 ¢ BEE PATE "~ AR BT R T a'f‘}x'd*’hl\» s«:@?e?’s;ﬁw-ﬁﬁ:&u 415\4/'-? TS R R AR ) A M B R
Theory of the Structure of High-Speed 163-19-7-1/9
Automatic Control Systems
K.
i

-iy—(ay— is investiguted. n of these elements are conprised by

170, . . C
stabilizing devices and this in form of local feedbacks with
transmission furn-tions

m
Fi P
n elerents can be varied within wide linits in thre special case
arbitrandly incressed. First the trarsmission function zf the given
schene is determined. Then the properties of the system z2re de-
termined., It ig showrn that for the systems of the examined type
the following property of the structure is valid as necessary
condition for the atability at Ki -’ﬁ:di + vy 2. Here 3} cases

are possible: 1) vy = 0. The case of the introduction of a rigid
feedback. 2) v

3 It is assumed that the amplification factors of these

1" 1, The stabilizing device is an inte;rating or

an aperiodical member. This is the case with a trarsmission function
Card 2/4 of the type
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Theory of the Structure of High-Speed 103-19-7-1/9
sutomatic Control Systems

hy
—_—
1 +%P *
gecond order. This is the case with transmission function of the
type

3) v, = 2. The stabilizing member is a memter of

Pi
A1l three cases here are discusged in 1etail.

npz 4+ bp + 1

Subsequently general considerations are givon. It is ghown that no
conclusions on the properties of the system can be drawn if con-
siderations are only based upon the fact that some of the operator
multiplicands can be shortened =28 a consequence of the inversion
of tne transmission functions of the gtablizing devices by am-
plifiers with high amplification factors. This can lead to great
errors. Therefore in all cases firat the stability conditions of
the auxiliary and of the degenerate equation must be explained
card 3/4 and then only on the base of these conditions one must choose the

i I FEIT

APPR :
OVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720013-1"



"APPROVED FOR RELEASE: 07/19/2001

ﬁF?-Ef RAYSA 2E PRI I il xfdh‘-s_ﬂ SIS CIA-RDPSG 00513R001033720013 1
E,: . _' P - N "’“ fﬂ“ B R R R S N N AN TR TS g
Theory of the Structure of High-Speed 103-19-7-1/9

sutomatic Control Systems

values of the constants of stabilizing devices. Finally nuethods
for the consideration of tne restrictions which are coniitioned
by the non- -linearity of the characteristics of some elenents are
shown. Sumnarizing, it is stated -th..t —1ethods for tne structure
synthesis with principally arbitfary reproduction accuracy were
obtained. There are 3 fipures and 9 reterances, 9 of which are
Soviet.

SUBMITTED: June 2%, 19597

1. Control systems-—Design 2. Control systems—bhthemtical
analysis
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Meyerovs Mikhail Vladlmlrovioh

Sintez gtruktur gisten avtomaticheskogo regd;&rvvaniya vysoKOY

tochnost}i (Synthesis of Structures of nghaprecision Automatic

Control Systems) Moscow, FlzmatglZ, 1959, 200 pe Errata
slip ingerted. 10,000 copies prlnted.

Ea.: 0.K. Sobolevs Tech. Ede? 5.5, Gavrilov.

PURPOSE? Tnis book 18 intended for degignerss gechnical personnel.
and gtudents in the field of automatic control systems.

COVERAGE: This book jeals with the synthesis of p:‘ecision auto-
matic control gystems. It is claimed tO pe the rirst pook tO
systematically present material on the synthesis of gtructures

the book refers tO the dynamic properties of systems and their
component elements, as descrlbed by theilr transfer functions.
Thus, physlcally aqifferent gystems (electric, nydraullcCs etc.)
can have the same gtructure. Problems of stability are dealt
with, and an attempt 1g made tO egtabllish scientific principles
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GAVRILOVA, M.A., doktor tekbn.naik; ARTOBOLEVSKIY s.1., doktor tekhn.

nauk; BEBSETE!N, 8.I., kamo tekim. w‘k; BOLGAKDV' Ao‘c' kam.
kand. tekhn. pmk; LERNER, A.Ya,, doktor tekhn. nauk; MEYZROV
M,§,, doktor tekhn. nauk } SUKHOV, N.K., doktor tekhn. nauk;

'DBAM, A.A., doktor tekhn. naukj FILIPPOVICH, B.1l.y doktor

tekhn. nauk; 0f, A.V., doktor tekim. ngiik; SHOFYGIN, A.B.,

doktor tekhm. pauk

[Terminol;bgy on the basgic concepts of automatic control] Termino-
logile osnovnykh poniatii avtomatikl; doklad. Moskva, 1960. 31 p.
( International Federation of Automatic Control, ost Internationa
Congress, Moscow, 1960. Doklady, no.232) (MIRA 14:8)

komitet po avtomaticheskomu upravleniyu. Nauchno—
ot terminologii. 2. Nauchno-takhnichoakiy ko=
Natsional'nogo komiteta SSSR po avtoratichesko-

1. Natsional'myy
tekhnicheskiy xomit
mitet terminolo 11

m upravleniyu (for all).
(Automatic control—-Terminology)
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TRAPEZNIKOV, V.A., akademiky glav. red.; AYZERMAN,; M.Ao, doktor tekhn. nauk,

red.; AGEYKIN, p.I., kand. tekbn. nauk, red.; ARTOBOLEVSKIY , I.I.¢

akademik, red.; BATRACHENKO, L.P., inzh., red.; VORONOV, A.A., doktor
tekhn. nauk; red.; GAVRILOV, M.A., doktor tekbn. nauk, red.; DIKUSHIN,
V.., ekademik, red.; KARIBSKIY; V.V,, kand, tekhm. napk, red.; KDGAN,
B.Ya., kand. tekhn. nauk, red.; KRASIVBKIY, S.FP.y red.; KDLEBAKIN, V.S.y
akademik, red.} LERNER, A.Ya., doktor tekhn. pauk, red.; LETOV, A.M.y
kand. tekim. mneuk, red.; MEYEROV, M.V, doktor tekim. nauk, red.; PET-
ROV, B.N., akedemik, red.; pmﬁ’mTvasa, doktor tekhn. mauk, red.;
SOTSKOV, B.S.y rede; STEFANI, Ye .M., kand. tekhn. nauk, red.; KHRAMOY ,
A.V., kand, tekhn. nauk, red.; TSYPKIN, Ya.Z., doktor tekim. nauk, prof.s
red.; CHELYUSTKIN, A.0., kend. tekhn. nauk, red.; CHILIKIN, M.G.¢ doktor
tekhn, nauk, red.; NAUMOV, B.N., kand. tekhn. nauk, red.; KASHINA, P.S.,
tekhn. red.

[Transactions of the Intemational Federation of Automatic Control,

1st International Congress, Moscow, 1960) Trudy 1 Mezhdunarodnoge kon—

gressa Mezhdunarcodnoi federatsii po avtomaticheskomu upravlieniiu. Mo—-

olva, 1zd-vo Akad. nauk 9SSR, Vol.2. [Theory of discrete systems,

optimal systems, and adaoptive automatic dontrol systems] Teorila diskret—

nykh, optimal'nykh i aamonutraivaiuahchikhsia sistem. 1961. 996 pe
(MIRA 14:9)

1, International Federation of Automatic Control, 1st International
Congress, Moscow, 1960, 2. Chlen-korrespondent AN SssR (for Sotskov)
(Automatic control)
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AUTHOR Meyerov. MV (USSR
TITLE - Some 8tructural prope ties of mltidimensional control

9y tems

SOURCE : lnternotivnal Fedecutiou «f Automatirc Control. lst
Congress Moscov. 1p60, Teoriya neprery mykh sistem.
Moscov,

y+ matematicheskiye probl emye.

Ype taral'ny
201-211

[z1-v5 AN SSSK. 1961 Trudvy., v 1,

TEXT The dependence of the charvacter of the relationships between
ths cootrolled variables on the structnre of am1ti1dimenaional systems is
es of the aystem

constderad This dapendance 1% ralated to the properti

and i1n particular to their autonomy and invuriance. The differential
taye whan the controlled varia—

equatliops are pet up fo- the most genaral
sigul tupenusly through the controlled object (process),
two cases are considered:

ani the Tond Tharz2by

bles are connected
ms with veapect 10 ;ach varlable are single-loop

the measuving device
(a) The comtrel =yste

Card 175
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\y asssumed that the pbject has n varie~
introduced with reapect to the i-th con-
p (p!- the operator of the object,
1

-—a factor

and (b) maltiloap Cas- (a) i
bles The follovwing potatious 6r%

trolled variable- k‘ - the galn
the taference varisble,

Y, .-the controll-d wnriuble Yot
t
which charactesrizesd the relatioanship betwezan the i—th aod the k-th wariable,
the mensgring deovrs 9 and —.characterize

and R charscteviz?
notation, the object

{u opzratar

vhe control mechuni se f\ .« the ia2ud
va descrihed by .
i
|
A " ‘l
- Vo, - . o Yy . @ Yy - : B R
Dl(p)yl(p ki ) ;k‘i\vu(o' ,l(p . 'xk(p“k (l)
I ! kel
ket

After trans formationg. ou? obhtarne?
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Some structural properties...

“..—fk-———:r—‘.:— ni(p)ﬂ‘(P)Ri(P) + k;} yi(P) +

k
5 C ok _r. /7, P) =
71‘;L‘TXT' ézm L0, (IR (R) ety () + P4 ©ifiy it Tk
i iy 1 kel (6)
ki

n
« N RO
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._"1 i'y 1 k-l
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lnfinttely increased, In thig cage (loo., with sutficlontly large overal}l
gain), the Syatem is a2 tonomous to within £ 4, Steady-gtate conditiong,

consideratjopn this means that te 8ystem will pe invariant jg¢ It is a
combined 8ystem. Thjs statement ig illustrateq by the oxample of o 8ys tem
with 3 interrelated variables, The conclusion j4 reached that, if tpe
dyatem jq designed according to the Polzunov-Watt Principle, the influence
of the loads can be eliminateq (to vithin ) only in configurationg which
Permit ap unlimij ted gain factor Without logs of stability. The discussion
Contained only a comment by M. N. Balnshkin, vhich was of & critical Dature,

vYariable jg measured there are at least two circaits, In the Case under Vf/

CIA-RDP86-00513R001033720013-1
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AUTHOR: Meyerov, M.V. (Moscow)
TITLE: Multiply—coupled control systems

a nauk SSSR. Izvestiya. Otdeleniye

PERIODICAL: Akademiy
tika i avtomatika,

t ekhnicheskikh nauk. Energe
no. 6, 1961, 21 - 29

The article considers certain properties of multiply-

TEXT:
the couplings between individual

coupled control systems, where
regulated paramet ers occur through the controlled object and

measurement gsystem, where the control circuits for each individual
regulated parameter have a single-loop structure consisting of
basic element - the controlled object, measurement system,

amplifiers and control organs. Each regulated quantity corres-
ponds to a separate transfer function. The article takes into b/’
4

account inertial elements in the control loops. Matrix notation
is used for the system equations as it in clearer and simplifies
the investigation. A general expression is obtained for the

regulated quantity in the form of a column vector. The concept
of error coefficient matrix for the gencral case of a multiply-

Card 1/2
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Multiply-coupled control systems El4o/Rr335

coupled contrg? System isg introduced, which is analogous to the
form introduced in the paper of N. Colomb and E.J. Justin

(Ref. 2. Franklin Institute, 1952, No. 2). The error
coefficient matrix is the bproduct of two matrices which are
dependent on the Coupling coefficients jin the error coefficient
matrix of each Separate system. The following general V//
conclusions are obtained: the mutual influence of the error
coefficients of different circuits wilj be the weaker, the higher
the amplifications in the individual Systems and the Stronger,
the greater are the coupling factors through the object and te
Mmeasurement System.

There are 1 figure and 3 references: 2 Soviet-bloc (one of
which is g translation from a non-Soviet-bloc publication)

and 1 non-Soviet-bloc (quoted in text).

SUBMITTED. July 12, 1961
Card 2/2
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AUTHOR: Meyerov, M. V.
TITLE: On the possibility of noise-sujppression in & clrns of
dynamic sy tems
FERIODICAL: Avtomotika i telemekhanika, v. 22, no. 1, 1961, i314-1322
TEXT: It is shown that for a certain class of configurations, namely
those which permit an unlimited increase in the gain factor without he- -
coming unstable, the noise can be suppressed (under certain conditions) -

by increasing the gain factors of certain elements. Both single-paraneter
systems and gul tidimensional systems are considered. Fig. |l represent:

a block-diagram of the single-parameter system. The input signal L

assumed to be noise-free. The transfer functions of the noise-free ela-
men s are denoted by KiRi(p)/Di(p). For the elements which are affected

by noise, it is assumed that the noise and signal are applied at different
points; the respective transfer functions are K'iR'i(p)/D'i(p). Tne

Card 1/6
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On the possibility... D274/D301
hecessary condition for this class of systems is that the fi:.+ elominy
be noise-free. From the trunsfer functions of the system (Fig. 1), tn.

4
* TT o, oingtomnio) « myommgtor TT s, | =,

_—

! ; Ri(p)l(,zl(4 x, o+

[

(6)

+ -Dl(p)Da(p)D;(p)Rs(p)R4(p)Ré(p)xéx4rl +

+ 0 '_I D, (p)Dy(p)RY(P)KL,

e
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is obtained, where I/K1 = l/l(3 = @. I[ the system remuins stuble for
m—0, Eq. (6) yields: lim X u
m0
system remains stable with infinitely large gain factors of the elements
not directly subjected to the noise, the signal can be reproduced to any

accuracy required. In this case, the configuration is characterized by yf+/

the fact that the noises are Suppressed by the gain factors of the cle~
ments which are placed between the inj

by the noise. The above system is re
infinitely large gain factors.
the roots of the equation

On the possibility...

= x In other terms, if the
t in

mt and the element which is affected
alizable if it remains stable with
The system's stability is determined by

4
n2 ]_[ Di(p) + K2K4 ]_I Ri(p) =0 for m—0 (8)
1=

i=1
The roots of Eq. (8) will lie to the left of the imaginary oxis if;
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4
(a) N2 - Nl 2, where N2 denotes the degree of the polynomial nDi,

4 4 :
and N, of the polynomial ﬂRi 3 (b) the equation !_’1 Ri(p)KQK4 =0 "P(

should satisfy the atability conditions; (c) the coefficients of the
polynomials of Eq. (8) should satisfy a given relationship, dependiig on
whe ther N2 - Nl equals two or unity. Further, the case which 13 rost

n N
difficult to realize in practice is considered. Denoting HKi r']l(j BX
K, , one obtains

deg N

v
™ H (1 + Tip) + Kdeg =0 L 6)

vhere N is the number of elements (all of which are aperiodic), v--the
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4
(a) N - Nl 2, where N denotes the degree of the polynomial r]l)
and N, of the polynomial r]ll 3 (b) the equation r1 R, (p)K2K 0 “4k/

should satisfy the stability conditionsy (c) the coefficicats of the
polynomials of Eq. (8) should satisfy a given relationship, dependiuvg on
vhe ther N2 - Nl equals two or unity. Further, the case which 1s rigst

n N
difficult to realize in practice is considered. Denoting [—‘Ki [1 KJ Y

K

deg’ one obtains

N

-'ﬂ (1 +1,0p) +Kdeg-o (9)
i=l

where N is the number of elements (all of which are aperiodic), v--the
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number of elements (emong N) with large znin factor. N-2 amjlifiers are
introduced into the system. Fig. 2 shows such a system. After tranafor-
malions, one obtains

N-2
KK, !—I (1 + Tip) -0 (18)

vhich satiafies always the stnbility conditions: The neceasary and suf-
ficient stability condition involves an auxiliary equation and can be
ensured by appropriate choice of Ti and of K2K4. In the case of a multi-

dimensional system, too, the noise in the i-th circuit can be suppressed
by increasing the gain factor. The system can be considered as composed
of n noninteracting simple systems. It follows that the stability of
the mul tidimensional system can be ensuredj hence, such a system is feasi-
ble. There are 3 figures ond 14 references: 13 Soviet-bloc and 1 non-
Soviet-bloc. The reference to the English-language publication reads as
follows: N, Wiener, Extrapolation, Interpolation and Smoothing of Sta-
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tionary Time Series, J. Wiley, 1949, "

SUBMITTEDs March 29, 1961
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AUTHOR: Meyerov, 3. V. .

TITLE: S.ructural noise stability of a class of closed dynamic
systems

PERIODICAL: rodemiya naux g5SR.  Doklady., V. 139, no. 4, 1961, g27-829

gmic system which, in
gystens or other systems
cozporents with the trans-

TEXT: Subject ¢ investigation is a closed dyn
special cases, 1. e~-ivalent to automgtic control
“he system con-ists of &

. with negative feeuvo.os. -
mission functions Hiai(?)/;{f?). For reasons of sizmplifying +he mathrezati-
he vroblerm under {nvestigation, it is assumed that the . -

cal treatment of % T
igse action amounts to a + m, the.

total number of components suhiected to no
components being arranged at ¢ifferent spots of the feedbeckx circuit. The
a components are supposed 10 be nlaced at one spot and the remaining m
d m 3 elements are interposed, vhich are \E%;\\

elements at another; between a un
not subjected to the action of a noise. The results obtained under these

conditions can easily be applied to any arrangenent of the components. {
Sst.dies conducted here are v.ged on the condit:ion that at the input the
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' .
useful signal is undis‘urbed, and that tne first v components are nat sub-
jected to the action o: z noise. Since the noise acts not only on the in-
put of a component,it moy be nssumed thet the trunsmission function from the
output of a given componern’ o © spot vhere the nrcise 1s acting differs from
the transmission function of this component. This kind of transmission
function is denoted by KiRi(P)/L!(P). A schematic representation is shown

\

in Fig. 1. The author proves the folloving property of the systems under
investigation, which he refers to as structural noise stebility: The degree
of accuracy obtainable in the reproduction of a useful signal applied to the
input of a system will be the greater the greater is the amplification
factor of those components which are not subjected to nolse action; sup-
pression of noise is caused by such components of the dyngmic circuit as are
subjected to the action of noise. To furnish proof of this statement, the
transmission function of the system shown in Fig. 1 is derived.

v K,R, (P) (1)

Xy = TI_(—P)— Xq.
Card 2/6
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Structural noise stability of ...
d to the action of noise while

holds for.components that are not subjeote

KR, (P) KR P, (2)
Xj41 = D,(P) X D (p)

ig valid for components that are subjected to noise action. By denoting the
and the output aignal by x)u‘ ’

useful signal Yy x .
vhakhim g R, (P) KR, (P) vhadhm K R, (P) KR, (P)
L we T"“}"““’ [l 5 o,m
L e AP (P et
+ at/ @ , .
K,R,(P) ﬂl_i" KR, (P ST KoppRoy o (P) KogyaRitimt (P _
B AL T 2y PP G
b (P)"t“ H Ketarart ____—-———K'*’“’“ = Retatbii=1 fad— +
D, (P) =z o D, saspsiP) Dv+—u+ﬁ+}_
K,R, (P)
I (3
Ca.rd 5/6 D,‘(P) fn
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is obtained for <:e output guantities on the basis of Fig. 1, which may be
written as vta+i4m [ . m .

o |1 Dupy [T Dy I Du(P)Da(P) +

' 1y w41 pmvta+f41

2 KR (PYDWP) |1 KRe(Py [ Dy 1l KiRAP) X
fmvt J=vt+1 fmvtatpii

x [l Di(P)]xwn= KaRa(PYDo(P) ][ KiR(P) I[ KR/ (P) X

pmvta-tf4l {m—vi) Bi-v+u+a+|
x 11 ppy  I1  DiPyxw+mKiRa(P) 1] Ri(P) 5
I-'+l a-v+u+ﬂ+l N (mat1
% 3} TTKuvo Rute (PYKotimsRonia (P) 11 D1 (P) (Do (P) +
Pl [L
atn _ , '
+ Dota (P Dua (P) ..+ I1 D1 (P)) [ oy T DA i+ :
vaai femv1? J=vtatft/
vta+pf
+ m+E K, Ra(P) n D(P) [D-+n+n(P) + Dopato(P)+ Dovaspsr (P) + ...
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’ 4 || Deratrsn (P)]Z [] KorasasrRosassrs (P) [l bipy x

=i . jmy pemi femv4-)
x 1 D Ko patsti= Rirassri—i(PMari-1 + ¢
' Juavta+B4]

va+p-tm a , m , ,

+ m.+ﬁ H D/(P) 1[ D‘(P) [I D;(P) Kan(P) f’l-

{am] ICIRS) Jmvtat+B L

provided that 1/k = m and that the amplification factors of such components
as are not subjected to noise action are gufficiently great. This results
in lim x,,, = X;c- It is thus obvious that nolse ocours the more intensely
the farther i3 that component away from the input, which is gubjected to
noise action, the greater is the number of preceding componénts which are
not directly subjected to noise action, and the greater is their ampli-
fication factor. There are 1 figure and 1 Soviet-bloc reference.

ASSOCIATION: Institut avtomatiki 1 telemekhaniki Akademii nauk SSSR
{Institute of Lutomation and Telemechanics of the Academy of
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AUTHOR: Meyerov, M. V,

TITLE: .-'g;;:;;;I;,of systems with rigid structures, which are

equivalent to self-adaptive systems

PERTIODICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 5, 1962,
1045-1047 :

TEXT: This is a study of controlled objects whose optimum performance is
disturbed: 51; by external disturbances changing the characteristics of
the object; (2) by self-induced changes in the characteristics. The
resulting structure is assumed to be equivalent to a self-adaptive systen,

when, in case (1), the processes in the system are independent of external
disturbances and when, in case (2), the sensitivity

S:(fg) according to B. Bode (Network analysis and feedback amplifier
2

design) does not depend on the transient function of the object. The
quality factor of the syatem is not studied. It 1o essential that a

AN
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q-factor was chosen which ifi principle can be applied for the object
characteristics without .taking disturbances inté account. Three cases are
studied: (1) Measurable difturbances changing thé object characteristics.
(Fig. 1, without dashed line). WZ(P) is the transient function of the

object, KW1(P) and WB(P) are the transient functions of the control system

and of the stabilizer, respectively. The latter are chosen such that
optimum performance without disturbances is reached at a sufficiently

high amplification factor K. The structure is chosen such that stability
is reached when K tends to infinity. If K is sufficiently high, the
structure in Fig. 1 without disturbances is proved to be equivalent to

that with disturbances (dashed line). This means that such a system behaves
like a self-adaptive one. It does not change its characteristics despite
disturbances. External disturbances are compensated automatically. .
(2) Disturbances that change the object characteristics cannot be measured.
The undisturbed object characteristics are assumed to be known. Fig. 1 is
supplemented according to Fig, 2: The object model with WQ(P) is intro-

duced. Such a system is proved to behave like a self-adaptive one.
(3) Self-induced changes in the object characteristice. The structure
Card 2/4 .
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of the control system must be chosen such that the required performance
depends only slightly on the changes in the object characteristics. The
: K(P)
W, (P)

the object characteristics on the performance. K(P) is the transient
function of the whole system and WZ(P) is that of the object. The system

is ideal when Sﬁ(fg) —» 0, Structures that become stable at K = @ and
2
by introducing derivatives according to a method given by the author
gAvtomatika i telemekh., 22, no. 10 (1961)) are self-adaptive systems
a typical case is shown in Fig. 3}, 1In the general case of structures
stable at K = oo, performance becomes independent of the change in the
object characteristics when an additional object model with invariable
characteristics is introduced. There are 3 figures.

ASSOCIATION: Institut avtomatiki i telemekhaniki Gosudarstvennogo komiteta
Soveta Ministrov SS5SR po avtomatizatsii i mashinostroyeniyu i
Akademii nauk SSSR (Institute of Automation and Telemechanics
of the State Committee of the Council of Miniesters of the

Card 5/4 USSR for Automation and Mechanical Engineering and of the

sensitivity S can he used to estimate the effect of the change in
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Academy of Sciences USSR)

PRESENTED: . April 26, 1962; by B. N. Petrov, Academician (
SUBMITTED: April 23, 1962 l -
Pig. 1. ; Fig. 2. Legend: 6x = inlet, 4¢/X = outlet. i L,
4 o
P w,(°) ) _
ol xw(e) Ly | L
F > > 3 .
’ )
xw(P) w,(P) . 3 ]
Tog ' . Tyt . r f
i > > . Tgur ' -
: < H> !
f W,(P W (Pl =
wieh yiF) " . v
< - gk
————
l',,lﬂl ‘
Fig. 1 Fig. 2 Fig. 3
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<—
mSynphesis of Systems with Fired Structures of
Equivalent Self-Adjusting Systems.®

Paper to be presented at the IFAC Congress held in
Basel, Switzerland, 27 Aug to L Sep 63
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Wﬁhﬂ]ﬁ, DIAHOV Viadiair Gavrilovich;

R'KOVA, A.A., ved. red.; VORONOVA, V.V., tekhn, red.
(Theory of automatic control and automatic controllers)
Teoriia avtomaticheskoge regulirovaniia i avtdpeguliatory.

Moskva, Gostoptekhisdat, 1963. 416 p. (MIRA 16:9)
{Automatic cont.rol)
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BULGAKOV, A.A.; DEMIDENKC, Ye.D.; BERNSHTEYN, 5.1.; TEMEL'(ANOV,
3.V.; LERNER, A.Ya.; MEYEROV, M.V.; PEREL'MAN, I1.1., FITSNER,
L.N.; CHELYISTKIN, &.B.5 FOTKESHVILI, V.A.; TL'IN, V.A.;
AGEYKIN, D.I.; GUSHCHIN, Yu.V.; KATYS, G.P.; MEL'TTSER, L.V.;
PATKHOMENKO, P.P.; MIKHAYLOV, N.N.; FITSNER, L.N.; PARKHOMENKO,
P.P.:; RCZENBLAT, M.A.; SOTSKOV, B.S.; VASIL'YEVA, N.P.; PRANGISHVILI,
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Work on *he development of systems and principles of autcmatic

control at the Irstitute of Automatic and Remote Control

during 1939-1964. Avtom. 1 telem. 25 no. 63807-351 Je '64.
(MIRA 17:7)

Fat
T ot

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720013-1"



"APPROVED FOR RELEASE

Rk i B

CIA-RDP86-00513R001033720013-1

A R Y R R T S B SR AR RS Catia

S RS LAY
T

MEYEROV, M.V., doktor tekhn. nauk

gcientific Session on Automation, Vest. AR SSSE BL.m.fx
130-131 My '64. (MIRA 27:6)

SRS, El PR S

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720013-1"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720013-1

MEYEROV, M.V., prof.
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Multiple loop: W ,
"meuka”; ~1963. - P Allus., biblio. 6,000 copies printed
PIC- TAGS s automatic control systes, quality control, s:1f edaptive control
‘processes in vhich the output of the machine or the overall characteristics of the
‘production quality depend simultaneously on all the ajustable quantities. The main
' properties of multiple-loop control systems used for this purpose sre described, and
. the various existing methods for the investigation of such systems are estiuated.
The book consists of a mathematical description of some typical objects and systems
- of multiple-loop control, d:-ivation of the equations of the control system for
| various cases, general structural properties of multiple-loop control systems, com-
' bined systems, sutonosy and invariance of control systems, methode of system syn-

| thesis to cbtain certain specified structures, and variational problems dealing with
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\BLE OF CONTENTS (ebridgea)s

APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001033720013-1"

S+1|
Sistesy mriogosvyssnogo regulirovaniys) Moscov, M"

COVERAGE: e book 1& devoted to the thecry of eystems for automstie |
“control of & large nmumber of regulated quantities, such es compliceted machinery and

" multiple-loop control systems. Author thanks Professor A. A. Yel'dbaum for reviewing|

e T B T L T Y




"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720013-1

BRSBTS e R U e L A A S P S L S DR A I N R I S NP N
S K T N .

0- :

.'1: Examples of systems of mltiplé-loop regulstion - - 19 o

e Systess of multiple-loop regulation consisting of principal elements - - 50

Ch. III. Structures of multiple-loop regulstion systems - - 85

Ch. IV. General properties of multiple-loop comtrol systems which are stable when

-~ the gains of the individual 1oop¢r:? 1::0«1! vi%out linit - - 126

Ch. V. Cosbined multiple-loop control systems - -

Ch. VI. Problem of invariance and autonomy of multiple-loop control systems - - 203

Ch. VII. Methods of synthesis of "“-lt with rig;;, structure, which are equivalent
‘4n the properties to self-adaptive systems - - . S

Ch. VIII. Varistional sspect of the problem of multiple-loop comtrol - - 3% .~

Litersture - - 381 IR

8SUB CODE; 14, 13 ' SUBM DATE: O5JuwnS%/ | ORIG REFs OTY  OTH EEF: OLL .

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720013-1"



"APPROVED
(o2 A s

FOR RI%LEASE: 07/19/2001 CIA-RDP86-00513R001033720013-1

SRR S R ST

R I T R A A R R R R T S A T R R R SRR SV Y AT IR SR

L 3498666 BWT(d)/mdP(k)/ZaP(n)/zr(v)/0(1)  BC

 ACCNRAP6003166 SOURCE CODE: UR/0030/65/000/012/0077/0078
" AUTHOR:_Meyerov V. {Doctor of technical sciences); Utkin, V. 1. (Candidate '
© of technical sciencess ~ .y
. ORG: none w ;_

! .
{ <

- TITLE: International conference on multivariate and discrete automatic control
' systems held in Prague on 9 - 12 June, 1965

SOURCE: AN SSSR. Vestnik,’/"ﬁ)o. 12, 1965, 77-78

TOPIC TAGS: automatic control system, scientific conference, international l
conference ,

ABSTRACT: The International Conference on Multivariate and Discrete Automatic

| Control Systems was held in Prague from 9 to 12 June, 1965 within the framework |
["of the member nations of the Union of Economic Cooperation, Represented at the ;
. conference were Bulgaria, Hungary, the German Democratic Republic, Poland,

' the Soviet Union, Czechoslovakia. Reports were read at the plenary session by

Ya. Plugarzh, Chief Scientific Secretary of the Czechslovakian Academy of Sciences,|_
dealing with a historic survey of the problems engaging the attention of the con- !
ference, and by V. Streyts on the contemporary theory of multivariate and discrete !
systems. Three sections were set up. Within the section dealing with the synthesis B
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"The Operational Method Applied to Electro-
dynamical Equations in s Limited Three-Dimensional
Region," E, A. Meyerovich, Power Eng Inst imeni
G. M. Krzhizhanovskiy, Acad Sci USSR, & pp

"1z Ak Neuk SSSR, Otdel Tekh Nauk" No 2

Points out that Adler's solution (by operator
metiaod), baged on Doetsch's work, of Maxvell's
equatione is crroneous. Considers cacillations

of a f1eld resonator as an example of his solutiom,

- 33 /49765

USSR /Mathematics - Operators (Contd) Feb b9

Subaitted by Acad G. M. Erzhizhanovskiy
8 Jul 48, .
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Meorovid, B, A, An operational method applied to the
f in a hounded l!ncu--dhmn-

Lt

[F- Appt: - Pligs. 16, 545550 (1945); these Rev. 7, 99

Adler abtains {or the Fourier transform of the derivative of
+ funcnon the expression

‘ L' txY e Gan/D I () 1+ (- )LD~ ol -1} ]

Je pets i of the boundary values by assuming thar the
ine e, dehine! for 0< xS, s contimued for - (720 <70 m
ait overt. way: glel=pt—=x} The boundary vadies canedd,
bhut the solution obtained in this way does not take cogni-
rzance of these boundary values, and this is erroneous. In
applving  this method o Maxwell's equation, Adler con-
tinues the functions 75 and If diferently in the various
equations. As a conserpuence the transformied equations
cannet be used as a system of simultanceous equations, and

: riler-is-crroncons-

the results are of no value for computational Hurposes. In

conclusion the author solves the problem of 1 prismonid
eavily resamior, with perfectly  conducting boundares,
taking care that each eomponent appears in each of the
siptions g sunthar winy, and obtans for the transtorm of
the vlectne st veetor the expression

Bin, py={i Xull(n, 0)+aepbiin, 0))/ e — ),
which defines each harmonic in terms of its boundary values.
An expression in termy of the j-variable is also given. The

oseillations are undamped since no limses are considered.
M. Dandloff (Cambridge, Masa)
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MEYERGVICK, E. A., Prof.
PA 196752

USER/Rlsetricity - Nemlimsar Cirewits Sep 51

“The mtm of Nonlinear Circuits,” Prof
« A. Meyerdvich, Dr Tech 8ci, Power Eng Inst
-imeni Krzhizhanovakiy, Acad Sci USSR

"Elektrichestvo” No 9, p 67

Diecusses the possibility of applys

ng the
‘Superposition primciple circuits contg non-
1inear elements. Submitted 29 Dec 50,

196rs2
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8(0); 14(s5) PHASE I BOOK EXPLOLTATION 30v/2079

" Bondarenko, S. T., B. Kh. Brodsimya, 3. N. Iatndzwes,i-__}._l!wch,
V. I. Pan'kovskiy, and A. D, Reznikov T

for Direct Action on S0l11d Fuel Seams in Underground Gasification Without
Sinking a Shaft) Moscow, AN SsSsR, 1959. 234 P- 1,600 copies printed.
Sponsoring Agency: Alademiya nauk 333R. Ener@etichesldy institut.

Ed.: E. A, Meyerovich, Professor, Doctor of Technical Sciences; Ed. of Publishing
House: P. I. Z‘Jhkov; Tech. Ed.: Te Ve R)lylk.oVI.

PURPOSE: This book is intended for specialists i{n the coal industry concerned
with the underground electrocarbonization of coal.

COVERAGE: This book describes the use of electric current for the direct treat-
ment of underground coal beds. The authors mintain that such operstions call

Card 1/10

L
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Use of EBlectric Current for Direct Action (Cont. ) Sov/2079

the work describes the electrolinking method. The results of field tests

in electrolinking are provided in the work. The system of drilling gms-
Dermeable channels from the surface to the fuel beq 18 described ag is the
method of ddrecting the fuel gases from the bed to the surface. The electrical
conductivity of the channelg my be used for subsequent electrothermal fuel
Drocessing, Theoretical and laboratory experiments in thig field wvere

first started at the Ener@ticheskiy Institut imeni g, M, Krzhizhl.novakogo
(Institute of Power Engineering imeny g. . Krzhizhanovakiyl The pirgt

In the book ard wrote Chapters 1, 3, ang 8, Chapters 2, 6, part of Chap-
ters 4 and 7 were written by s, 7, Bondarenko, Candidate of Technical

CIA-RDP86-00513R001033720013-1
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Sclences (ENTN
of Technical g
Chief Engineer

Agroskin; P, g
consisted of I

SSR; A. K. meberg,

of Sovnarkhoz
of Chemistry,
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AN SSSR); Chap
ciences (Instit
of the Moscow

ters 9, 4
ut Khimiij
PGU stati.

and 7 by M. B, Brodshyl, Candidate
5 Chapter: 11 by v. I. hn'kovakiy,

on; Chapter 10 by 8. N. Lyundrea,

ontributed data on electrical measurements for Chapter
Chief of the Laboratory of the VNITPodzemgaz Institute,

of the Institute of Power Bngineering

0 operations conducted at the Moscow PGU station. Other
oned include: Engineers v, A, lhtveyev, P. F. Safa, and

or N. V. Iavrov, Doctor of Technical

- Kirichenko, Candidate of Technical Sciences; Professor A. A,

chnical Sciences. The Estonian stars

- G. Kheyl:', Acting Member of the Academy of Sciences » Estonian

of the Estontan

Chier Administntor of the Shale and Chemica]l Industry

A. T. Ky1', Director of the Institute

Academy or Sciences, and T. 8. Feyngol'd, Senior Sclentific
ute of Chemistry, Estonian Republic, There are 60 references;
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" Use of Electric Current for Direct Action (Cont.)
. TABLE OF CONTENTS!

Foreword

Rditor's Foreword

Ch. 1. General Nature of the Problem and Conducted Studies
Status of the problem
Theoretical and laboratory experiments
Experiments under actual conditions

Main Electrical Chsmcterlstics of Solid Minersl Fuels
Remarks on the method of measuring the electrical conductivity

of a solid fuel
Measuring alectrical conductivity and dielectric constant

using a-c at 250 to 300°C

{gtance at high tempersatures using &-C and d-¢
under atmospheric pressure conditions
Measuring specific coal resistance under incressed ambient

pressure
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Llectrostatic gensrator witr belt conveyer ~estrichestvo no., ., .7
. JO - 9 . -

t v SO Jroror T
Nauk, Frorf, Fnergatichesky Instit.t im. Frznizhanovskogo Al SC”R’ erRer srenn.

S0: Monthly List of Russian Accessions,

Library of Congress, _Agri) 1952}, Uncl.
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KEH:ROVICH E.A » Professor.

Bl

Re:arka on G.I Atabekov “C 1
:;es;;:E:;ogfs:hemo: for calculating transitional procezzzae:y
e yometrical components," Elektrichestvo no.2: 86-87

(MIRA 7:2)

and L.G.Mamikoniantg article

(Blectric circiits) (Atabekov, G,I )
(Hamikonlanta. L.G,)
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KRON, G.; LIBKIND, M,S,, kandidat tekhnicheskikh mauk (tramslator]; TAFT,
V.A., kandidat tekhnicheskilkh mauk [translator]; ANTIK, I,V., redaktor;
MEYEROVICH, E,A,, professor, doktor tekhnicheskikh sauk, redaktor;

» L.M,, tekhnicheskiy redaktor.

(Application of teusor amalysie to electric engineeriag] Tramslated
from the English. Primemenie teasornogo amaliza v elektrotekhniks.
Perevod s angliiskogo M.S.Libkinda, V.A.Tafta. Pod red. { s prilq~
ztheaien E.A.Meerovicha.Moskva, Gos,emerg.isd-vo, 1955. 274 p,
(Calculus of teamsors) (Blectric sngimeering) (MIBA 9:4)
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Subject
Card 1/2

Authors

Title

Periodical

Adbstract

)

R

RE

L. or

ST AL T R

r-

ADD P - 3252
BSR/Electricity

hlb. 27 - 7/25

Meyerovich, E, A,, Doc, Tech, Sei,, Prof., V, I. Gorushkin, Kend,
“Tech, Sci,, and Z. B, Golembo, Kand, Tech. Sci,

Computation of currents and voltages in an electric power aystem
feeding asymmetrical loads

Elektrichestvo, 9, 32-39, S 1955

The authors present a method of computing cwrrents and voltages in
a tlree-phase system feeding an unsymmetrical load at several
points, The method is based on the division of the whole system
into two parte: one symmetrical » the other asymmetric, The
operating conditions of the symmetrical part are found by the
msthod of symmetrical components, Currents and voltages in
connecting points are determined by the method of successive
approximations. The conditions of convergence applied for
electric power system calculationa are analyzed., The same method
is applied in an example to calculate asymetrical currents and
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Elektrichestvo, 9, 32-39, S 1955 AID P - 3252

Card 2/2 Pub, 27 - 7/25

voltages in an electric power system feedi

ng from five substati
the contact line network of a railroad operating on esinglesphmgm
a=c current. Three tables, 6 connection diagrams, and 8 Soviet
references, 1 - 1936, 7 - 19,9=1954.

Institution : Power Engineering Imstitute of the Academy of Sciences, USSR, and
Trust for the Planning and Investigation of Thermal and Blecl’:ric
Power Plants, Networks and Substations,

Submitted t My 31, 1955

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001033720013-1"



13R001033720013-1

T

"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-005
ehedleleil l}‘r?‘,a. GEAY RIS “.‘ RS Eflmf 3 ¥

bt - s o s e D S e e e s

v or-

KURENEV, S.I., dektor tekhnicheskikh nauk, detsent; MEYRROVICH, E.A,, dekter
tekhnicheskikh nauk, prefesser; VIOV, R, «, OSXTEY vekmdcheskikh nauk,
dotsent; PONOMAREVA, G,P., kandidat teldinicheskikh nauk, detsent: IOBWK]IE,
P.A., kandidat tekhnicheskikh nauk, detsent,

Metheds fer calculating nenlinear circuits., Rlektrichestve ne.8:91-92
Ag 's6. (M1RA 9:10)

l1.Kafadra Veyenne-merskoy akademii iment Erylova (fer Kurenev), 2.Bnerge-

ticheskiy institut iment Krzhizhanovskogo AN SSSR (for Meyerevich).

J.Hoskevakiy energeticheskiy institut iment Koleteva (fer Ienkin).
(Electric circuits)

R
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KMEYEROVICH, E.A,, doktor texhnicheakikh nauk, professor.

Research carried out in 1956 in the Academy of Sciences ~f t-s
U.S.5.R. by the 3.%. rrzhizranovekil Slectric Power Institute on
the use of electri~ ~urrent for vurvoses of undergrouad coal
gasification and fursher investigation tasks. Podzen,.gaz.ugl.
no.2:67-73 ‘57, (MLRA 10:7)

1. Ynergeticheskiy inntitut Akadem{{ nauk SSSR.
(Coal gasification, Underground) (Electeicity in minine)
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